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Can Constraint Induced Therapy Style Intervention Be 
Effectively Incorporated into Standard Neurorehabilitation? 
 
 
Prepared by: Pam Hursey-King, OTS   
(email address: hurs5679@pacificu.edu) 
 
Date:  November 30, 2009 
 
 
CLINICAL SCENARIO: 
 
Cerebral Vascular Accident (CVA) is the leading cause of disability in the United 
States, and clients with CVA-related impairments are the population most 
frequently seen by occupational therapists. Usual OT treatment for CVA-related 
upper extremity impairment consists of a combination of NDT-type handling and 
facilitation and a task-oriented approach (Woodson, 2008). 
 
Another treatment option is Constraint-Induced Therapy, which involves 
intensive therapy (usually 6 hours a day, 5 days a week) and constraint of the 
unaffected arm 90% of the day, including non-treatment days. In a large (n = 
222) randomized, controlled study, CIT was found to produce clinically relevant 
improvements in motor function (Wolf et al., 2006). However, CIT is not readily 
available in most areas of the United States, it is costly (and usually not covered 
by insurance), and fatiguing for clients. Page et al. (2002) found that 68% of 208 
stroke patients surveyed were not interested in participating in Constraint 
Induced Therapy due to concerns about the intense practice schedule and the 
restraint device requirement. Therapists in the same study expressed concern 
over potential safety issues posed by the restraint device and many felt that 
most clinics simply do not have the resources for a CIT program. Possibly for 
these reasons, CIT style intervention has not been generally adopted by 
occupational therapists outside of specialized CIT clinics in spite of the 
evidence of its effectiveness. 
 
A less intensive form of CIT, referred to as Modified Constraint Induced Therapy 
(mCIT), reduces the intensity of therapy to two to three hours a day, five days a 
week. Thus mCIT addresses patient concerns regarding the length of therapy 
sessions, although participants are still expected to wear a constraint on the 
unaffected limb between 6 hours daily and 90% of waking hours.  
 
In order to assist our clients with CVA to attain the best possible outcomes, it 
behooves OT’s and researchers to determine whether CIT-style interventions 
can be adapted to lead to better clinical outcomes for clients who are unable or 
unwilling to participate in classic CIT interventions. Making this determination 
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requires that the components of CIT be examined separately in order to 
discover what exactly makes CIT effective in improving outcomes: the intensity 
of the therapy, the type of therapy, or the constraint of the unaffected limb.  
 
 
FOCUSSED CLINICAL QUESTION: 
What is the evidence that incorporating components of Constraint Induced 
Therapy into traditional neurorehabilitation therapy settings leads to better 
functional outcomes than usual treatment for clients with CVA-induced upper 
extremity hemiparesis? 
 
 
 
 
SUMMARY of Search, ‘Best’ Evidence’ appraised, and Key Findings:     
• Sterr et al. (2002), in a two-group randomized trial, examined the effect of longer 
versus shorter therapy CIT sessions. The control group (n = 8) received standard, 
6-hour a day therapy sessions, while the treatment group (n = 7) received three 
hours daily of the same type of therapy. Both groups wore a constraint on their 
unaffected limb for a target of 90% of the day, including weekends. Outcome 
measures indicated that while both groups showed significant improvement, the 
group that received more hours of therapy showed greater improvement. However, 
the researchers did not examine the effect size of the two groups, so there is no 
way of knowing whether there was a clinically significant difference in outcomes. 
 
• In an examination of the various components of Constraint Induced Therapy, 
Uswatte et al. (2006) consecutively assigned 17 participants to one of four groups: 
Sling and Shaping (typical CIT style therapy, n = 4), Sling and Task-Practice (n = 4), 
Half Glove and Shaping (n = 5), and Shaping Only (n = 4). The results suggested 
that the two styles of therapy were similar in results, and that restraint of the 
unaffected limb might not have a clinically significant effect on outcomes. However, 
clear attribution of the reason for differences found between groups is complicated 
by the fact that members of the Sling and Task Practice group received significantly 
less feedback from therapists than members of the other group. In addition, follow-
up data for the Shaping Only group was not collected.  
 
• Burns, Burridge and Pickering (2007) examined the effect of forced use therapy 
(constraint of the unaffected limb without CIT-style, intensive shaping therapy) in 
conjunction with conventional therapy. This A-B-A designed pilot study found that 
improvements in the forced use group were slightly below that considered to be 
clinically significant for the Action Research Arm Test.  
 
• Hammer and Lindmark (2009), in a randomized, nonblinded clinical trial (n=30), 
examined the same question. Both groups received standard rehabilitation 
treatment (this was not described in the article), and members of the treatment 
group wore a sling on the unaffected arm for a target of 6 hours a day. The 
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researchers found no difference in outcomes between the groups for any of the 
outcome measure, including the ARAT. 
 
 
• In a well controlled, blinded rater randomized controlled trial, Lin et al.(2009) 
compared the effectiveness of two-hour, 5 times a week standard therapy sessions 
with use of a constraint of the unaffected limb for a target of 5 hours a day outside 
of therapy, with CIT-style shaping, adaptive and repetitive practice and constraint 
for the same amount of time. The conventional therapy group (n = 16) received 
NDT-style treatments, weight bearing, and fine motor activities. Results after three 
weeks showed significant and clinically relevant differences in outcomes favouring 
the CIT group. These results indicate that it may be the type of therapy rather than 
the constraint of the unaffected limb that is most responsible for CIT’s generally 
superior outcomes. 
 
 
 
 
 
CLINICAL BOTTOM LINE:     
 
Although this search was not exhaustive and therefore conclusions are equivocal, the current 
evidence suggests that task-oriented, intensive (at least 2 hours/day) therapy is more effective than 
usual treatment in improving arm function in clients with hemiparesis due to subacute stroke, and 
that use of restraint of the unaffected limb does not lead to clinically significant improvement. 
 
 
 
Limitation of this CAT:  This critically appraised topic has not been peer-reviewed by 
an independent person. The search was not exhaustive, and the writer is a novice 
practitioner. 
 
SEARCH STRATEGY: 
 
Terms used to guide Search Strategy: 
 
• Patient/Client Group: adults with hemiparesis of the upper limb due to subacute 
stroke. 
 
• Intervention (or Assessment): constraint induced therapy, modified constraint 
induced therapy  
 
• Comparison: traditional constraint induced therapy and forced use therapy 
 
• Outcome(s): Improved quality of movement in affected limb and improved 
performance in ADL’s 
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Databases and 
sites searched 
Search Terms Limits used 
Rehab Reference 
Center 
Constraint Induced Therapy None 
Rehab Reference 
Center 
Stroke: ADL’s None 
Medline Stroke (exp hemiplegia), 
occupational therapy 
None 
CINAHL Stroke patients, constraint induced 
motion 
None 
Medline Stroke, arm, upper extremity, CIMT None 
Medline Constraint Induced Motion Therapy 
as a keyword 
None 
Medline Constraint mitten as keyword None 
OTSearch Constraint Induced Motion as 
keyword 
None 
CINAHL CVA and upper extremity and 
rehabilitation 
None 
CINAHL CVA and constraint None 
 
 
INCLUSION and EXCLUSION CRITERIA  
 
• Inclusion:  adults (age 21 and older) with subacute stroke, hemiparesis of upper 
limb, use of shaping therapy, CIT, or forced use therapy, published less than 10 
years ago 
 
• Exclusion: participants younger than 21, hemiparesis due to anything other than 
stroke, acute stroke (i.e., still in acute care or ICU), published more than 10 years 
ago 
 
 
 
RESULTS OF SEARCH 
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Five relevant studies were located and categorised as shown in Table 1 (based on 
Levels of Evidence, Centre for Evidence Based Medicine, 1998) 
 
Table 1:  Summary of Study Designs of Articles retrieved 
 
Study Design/ Methodology of 
Articles Retrieved 
 
Level Number 
Located 
Author (Year) 
RCT I 1 Lin et al. (2009) 
RCT II 3 Sterr et al. (2002) 
Uswatte et al. (2006) 
Hammer and Lindmark 
(2009) 
Before and After II 1 
 
Burns, Burridge and 
Pickering (2007) 
 
 
 
BEST EVIDENCE 
 
The following study/paper was identified as the ‘best’ evidence and selected for critical 
appraisal.  Reasons for selecting this study were: 
 
• Rigorous design 
• Lack of confounding factors 
• Use of a blinded evaluator 
• Use of a usual form of CIT 
 
 
SUMMARY OF BEST EVIDENCE 
 
Table 2:  Description and appraisal of randomized controlled trial by Lin, Wu, Liu, 
Chen & Hsu (2009) 
 
 
Aim/Objective of the Study: 
 In this study, Lin et al. address the question of whether Constraint-Induced Therapy is 
effective because of the type of therapy clients receive in the clinic or the constraint of 
the unaffected limb outside of therapy. 
 
 
 
Study Design:  
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This was a randomized controlled clinical trial. Tests were administered before and 
after the trial by a blinded evaluator. Study participants were not aware of the study 
hypothesis. 
 
Setting: Therapy sessions took place in an outpatient rehabilitation clinic. Participants 
wore a constraint on their unaffected limb when at home or in the community. The 
authors did not identify the geographical location of the clinic, or whether it was 
located in a metropolitan or rural area. 
 
Participants:  
32 stroke survivors, all right handed before their stroke, were recruited. Their mean 
age was 55.7 years, with a range of 30 to 75 years. Amount of time since stroke 
ranged between 6 and 40 months, with a mean of 15.1 months. Both the control and 
intervention group consisted of 11 males and 5 females. Nine members of the 
intervention group had had a right-side stroke, versus eight of the control group. 
Scores on the Mini Mental State Exam ranged for both groups between 25 and 30 
(CIT group mean score 27.25, Control group mean score 28.56). The CIT group mean 
for the Brunnstrom stage of proximal part of upper extremity was 4.75 versus 4.5 for 
the control group. None of the participants dropped out and all were available for 
follow up testing, which took place immediately after the intervention ended; no long-
term follow-ups took place. 
 
In order to be in the study, participants had to be at Brunnstrom Stage III or better for 
the proximal part of the affected upper extremity, score less than 2.5 on the Motor 
Activity Log (indicated considerable non-use of the affected arm), a score of greater 
than 24 on the Mini Mental-State Exam, a score of 2 or less on the Modified Ashworth 
Scale for spasticity (indicating no excessive spasticity of the upper limb), and finally no 
balance problems which might make wearing a restraint unsafe. All participants were 
examined by an occupational therapist and a physiatrist for eligibility. 
 
Intervention Investigated:  
Both groups received two hours of therapy five days a week. In addition, Both groups 
were asked to wear a restraint during times that they were active (i.e., wearing the 
restraint while watching TV did not count) on their unaffected arm for a target of 5 
hours a day, 5 days a week for the duration of the study. 
 
Control: The control group received conventional rehabilitation, consisting of 
neurodevelopmental techniques, weight bearing by the affected arm, and fine motor 
activities. Functional task practice was emphasized when possible. Members of this 
group also received approximately 30 minutes of training in compensatory techniques 
using the unaffected limb during each 2-hour session. 
 
Experimental: Therapy for this group consisted of CIT-style training with an emphasis 
on function. Training sessions consisted of shaping, adaptive and repetitive practice 
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with the affected limb. Functional tasks included dialing a phone number, picking up a 
cup and drinking from it, and other similar daily tasks. If needed, about 15 minutes of 
therapy time was spent on preparatory activities to normalize tone. 
 
Outcome Measures:  
All outcome measures used in this study have been found to be valid and reliable. In 
particular, the Fugl-Mayer and Motor Activity Log are among the most frequently used 
measures in studies of arm function. Assessments were administered before and after 
the intervention by an evaluator who was blind to group assignment. The evaluator 
was certified as competent in administration of the assessments by a senior certified 
occupational therapist. The authors did not include maximum scores or ranges. 
 
Assessment Purpose 
Fugl-Meyer 
Assessment 
Assesses “several dimensions of motor 
impairment” (p. 161) 
Functional 
Independence Measure 
Detects changes in ADL performance 
Nottingham Extended 
Activities of Daily 
Living Scale 
Measures extended ADL performance 
Stroke Impact Scale Measures health outcomes in stroke survivors 
and participation in life activities  
Motor Activity Log Self-perception of use of affected limb 
 
Main Findings:    
Assessment Control group 
mean scores 
Pre/posttreatment 
CIT group mean 
scores 
pre/posttreatment 
P Effect size 
FMA 49.13/51.88 45.56/53.13 Less than .001 .57 
FIM 117.88/118.19 118.19/122.13 Less than .001 .67 
MAL: AOU 1.09/1.78 .83/1.63 .33 .07 
MAL: QOM 1.35/2.05 .78/1.80 .061 .26 
NEADL 26.69/25.94 28.31/30.88 .043 .31 
SIS 543.39/559.05 538.12/598.08 .009 .40 
Abbreviations: FMA = Fugl Meyer Assessment, FIM = Functional Independence 
Measure, MAL = Motor Activity Log, AOU = Amount of Use, QOM = Quality of 
Movement, NEADL = Nottingham Extended Activities of Daily Living, SIS = Stroke 
Impact Scale 
 
 
 
 
Original Authors’ Conclusions: 
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“Consistent in large part with our hypothesis, the CIT program reduced motor 
impairment to a greater extent (measured by the Fugl-Meyer Assessment) and 
induced greater gains in functional capacity” (p. 162). However, analysis revealed no 
significant difference in posttreatment Motor Activity Log scores for amount of use of 
the affected arm. The authors speculate that wearing the restraint device encouraged 
participants in both groups to use their affected arm more. 
 
 
Critical Appraisal:  
 
Validity: 
The randomized controlled trial design of this intervention study was appropriate to the 
study question. The rigorous methodology (??) eliminated many of the biases 
present in the literature on CIT. In particular, the use of an evaluator who was 
blind to group assignment, and dose-matching so that both groups got equal 
amounts of therapy, thus avoiding attention bias.  
 
This study was given a score of 7 out of 10 on the PEDro scale, based on the 
following sub-test items: 
   PEDro Sub-test Item Yes No 
Eligibility criteria X  
Random allocation X  
Concealed allocation  X 
Baseline comparability X  
Blind subjects  X 
Blind assessors X  
Adequate follow-up X  
Intention-to-treat analysis X  
Between-group comparisons X  
Point estimates and variability X  
   
Interpretation of Results (Favourable or unfavourable, specific outcomes of interest, 
size of treatment effect, statistical and clinical significance; minimal clinically important 
difference – some of which you may have calculated yourself. Email original authors 
for information needed such as additional data needed to calculate confidence 
intervals.) 
 
The CIT group overall showed clinically significant greater improvements in all 
outcome measures with the exception of the Amount of Movement portion of the 
Motor Activity Log, as noted above. Scores for the FIM and Fugl-Meyer 
Assessment indicated a large effect size, while scores for the NEADL and SIS 
reveal a moderate effect size, and scores for the Motor Activity Log Quality of 
Movement measure indicated a small effect size between the two groups. All 
effect sizes favoured the treatment group. 
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Summary/Conclusion: 
This well-designed study is unusual in the CIT literature because it eliminates the 
attention bias that is frequently present in other studies: the two groups received 
the same amount of therapeutic attention both in the form of the number of hours 
of therapy and in the wearing of constraints. The researchers’ use of an evaluator 
who was blind to group assignment gives added power to their findings and 
makes the consistency of the outcomes favouring the CIT-style shaping therapy 
group an important point that OT’s in neurorehabilitation clinics should be aware 
of.  
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Table x: Characteristics of included studies 
 
 Sterr et al. (2002) Uswatte et al. (2006) Burns et al. (2007) Hammer et al. (2009) 
Intervention investigated Less intensive (3 hours 
daily for 14 consecutive 
days) CIT-style therapy 
intervention  
 
Restraint of unaffected 
limb targeted at 90% of the 
day 
Three type of interventions 
were investigated: 
 
1. Task-practice  style 
intervention 
consisting of 
“repetitive practice 
of individual 
functional tasks” 
such as eating 
lunch, pushing a 
broom, or throwing 
a ball, 6 hours a 
day for 10 
consecutive 
weekdays; restraint 
of unaffected limb 
by a sling for a 
target of 90% of the 
day  
2. Standard CIT 
“shaping” therapy, 
in which activities 
were selected to 
address the 
individual 
participants’ motor 
deficits and the 
Wearing of a constraint 
mitten on the hand of the 
unaffected limb for a target 
of a total of 9 hours a day 
for two weeks  
 
Participants continued to 
receive standard levels 
and type of therapy 
throughout the study 
 
 
Constraint of the 
unaffected limb by a sling 
for a target of 6 hours a 
day for a total of 10 days 
while receiving standard 
rehabilitation interventions 
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difficulty of tasks 
was gradually 
increased; restraint 
of the unaffected 
limb by a half glove 
for a target of 90% 
of the day 
3. Standard CIT 
shaping therapy 
with no constraint 
component, 
although 
participants were 
encouraged to use 
their affected limb 
as much as 
possible 
Comparison intervention Standard CIT treatment (6 
hours daily for 14 
consecutive days)  
 
Restraint of unaffected 
limb targeted at 90% of the 
day 
Standard CIT-style therapy 
consisting of “shaping” 
therapy 6 hours a day for 
10 consecutive weekdays 
 
Restraint of unaffected 
limb by a resting hand 
splint for a target of 90% of 
the day 
Standard therapy for upper 
extremity hemiparesis 
Standard therapy for upper 
extremity hemiparesis 
Outcomes used Participants’ perception of 
amount of use and quality 
of movement of affected 
limb, as measured by the 
Motor Activity Log (MAL) 
Participants’ perception of 
the quality of movement of 
the affected limb, as 
measured by the Motor 
Activity Log (the authors 
Grasp, pinch, and gross 
motor function as 
measured by the Action 
Research Arm Test 
(ARAT) 
Upper extremity muscle 
and  movement function as 
measured by the Fugl-
Meyer test 
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Speed, Quality of 
Movement, and Amount of 
Use of affected arm in 
performance of gross 
motor and fine motor 
movements as measured 
by the Wolf Motor Function 
Test (WMFT) 
reported only the quality of 
movement scale because 
it is “correlated with both 
indices of the quality and 
amount of more-impaired 
arm use” (p. 151). 
 
Speed, Quality of 
Movement, and Amount of 
Use of affected arm in 
performance of gross 
motor and fine motor 
movements as measured 
by the WMFT 
 
 
Participants’ self-report of 
the amount of time they 
wore the constraint mitten 
and their feelings about 
wearing the constraint and 
its usefulness, as 
measured by a 
questionnaire created by 
the researchers 
Spasticity of the arm as 
measured by the Modified 
Ashworth Scale 
 
Motor function of the upper 
extremity as measured by 
ARAT 
 
Dexterity of the affected 
limb as measured by the 
16-Hole Peg Test 
 
Grip strength as measured 
by Grippit 
Findings Scores for Amount of Use 
and Quality of Movement  
as measured by the MAL 
and the WMFT improved 
for both groups after 
treatment. Scores for the 
group receiving 6-hour 
daily therapy improved 
more than the 3-hour daily 
group. 
Clinical importance was 
not reported, and data 
necessary to calculate the 
effect size of the 
treatments was not 
included. 
Immediately after the 
intervention, there were no 
significant differences in 
outcomes among the four 
groups: all participants 
showed improvement in 
use of the affected limb 
outside the clinic as 
measured by the MAL; 
likewise all participants 
showed increased speed 
and quality of movement 
as measured by the 
WMFT. At one month and 
2 years after intervention 
there was no significant 
Results showed a 
statistically significant 
improvement in 
participants’ arm function 
during the intervention 
phase; however the 
improvement in ARAT 
scores was not clinically 
important 
No significant or clinically 
important difference 
between the two groups on 
any of the outcome 
measures 
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difference between the 
groups that were available 
for measurement. The 
members of the Shaping 
Only group were not 
available for measurement 
at the 2-year follow up. 
 
These findings are 
interesting but inconclusive 
due to the fact that 
members of the Sling and 
Task Practice received 
significantly less feedback 
from therapists than 
members of the Shaping 
groups. 
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IMPLICATIONS FOR PRACTICE, EDUCATION and FUTURE RESEARCH 
 
Constraint Induced Therapy is available in only a few areas of the United States, and it 
can cost as much as $5000 for a two week program, not including travel and housing 
during the program. These expenses are usually out of pocket for clients, since most 
insurance companies do not cover CIT treatment. Thus, although research such as 
the EXCITE study (Wolf et al., 2006) have shown that CIT yields clinically significant 
outcomes, it has not become generally available. 
  
Given the fact that CIT has been shown to yield more functional outcomes for clients 
than standard therapy, what can occupational therapists in typical neurorehabilitation 
clinics do to ensure that they are offering their clients the most effective, evidence 
based treatment interventions? 
 
This critically appraised topic has attempted to answer that question by examining the 
components of CIT separately and determining which portions of CIT appear to have 
the greatest effect on outcomes. 
 
This writer’s findings indicate that clinically significant increases in clients’ use of their 
affected extremity after stroke can be obtained through a therapeutic approach that is 
oriented toward function and repetition, and that wearing a constraint on the affected 
limb may not yield clinically significant gains. These findings also indicate that a 
certain level of intensity of therapy (two to three hours of function-oriented therapy 5 
days a week) may be necessary in order to obtain clinically important results in 
chronic stroke upper limb hemiparesis. 
 
This is good news for therapists who want to offer their clients with CVA-induced 
hemiparesis the best available interventions but do not have the time or resources to 
incorporate the traditional CIT style protocol into their practice, because it indicates 
that clients can achieve clinically significant benefits from therapy that is less intense 
than traditional CIT and that does not require restraint of the unaffected limb. 
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